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      本文介绍了网络模拟软件 NS-2 的结构和原理，分析了 IP 网络性能
参数及其影响因素。在此基础上，研究和总结了基于 NS-2 模拟软件进行
IP 网络仿真及其性能研究的方案、方法和实验步骤。然后，建立了基于







务的需要来选择。针对网络协议，设计 TCP 协议和 UDP 协议的网络传输
仿真实验，分析评价两种不同协议对 IP 网络性能的影响，并在实验中观
察 TCP 传输的全局同步现象和分析影响全局同步现象的因素。实验结果
表明 UDP 协议拥有更高的传输效率，TCP 协议拥有更高的可靠性，但是同
链路的多线 TCP 传输会造成网络拥塞，影响 IP 网络的性能。 
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With the development and popularization of Internet, the scale of 
IP network grow fast and it becomes more and more complexity. A more 
efficient method to study network and a new way to improve and optimize 
IP network’s performance for people’s growing needed become a great 
challenge to researchers. Network simulation technique is the key method 
to measure and understand network. NS-2 is one of the most popular 
softwares which can be used in network simulation for its powerful 
function and friendly develop environment. 
    This paper introduced the structure and principle of NS2,as well 
as the performance study on IP network.Through carefully analyze, we 
designed the IP network performance and protocols research experiment 
project with simulation model based on NS2. 
    Base on two experiment, we study and analyze different kinds of 
topologic structures and protocols’ impact on IP network . This paper 
designed four experiment projects for each of topologic structures, the 
performance parameter and simulation result are got and we make some 
conclusion for the performance impact of different topologic 
structures.The experiment result prove that the IP network will got 
different network performance whith different different kinds of 
topologic structures.We should choose a appropriate topologic structure 
when we project a new IP network.We also designed network transmission 
experiment based on TCP protocol and UDP protocol and analyze the effect 
on IP network performance depend on the 2 difference protocol. As global 
sync phenomenon may occur during TCP transmission and this phenomenon 
will cause network congestion to bring bad influence for network 
performance. This paper also designed project to observe global sync 













impact to network’s performance.The experiment result prove that two 
protocols had different characters.UDP protocol has higher efficiency 
and TCP protocol is more credible.But if there are more than one TCP 
transfers on one link,the IP network performance will be debased. 
    
 KEYS：Network simulation、NS-2、IP network performance 
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技术应用到 IP 网络性能分析当中，具有重要的意义。 
网络模拟软件 NS-2 逐渐在国际上流行开来，NS-2 以其源码公开，功能
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观察 IP 网络传输现象，研究 IP 网络协议，获取特定的网络性能参数。同
时内置可视化工具，将网络行为模拟过程利用动画的形式展现出来，配合
第三方的数据处理工具和绘图工具，获取 IP 网络性能参数,直观的表现性
能参数统计结果。所以本文选择 NS-2.30 作为仿真工具[1]，进行 IP 网络
性能分析的仿真实验，研究不同拓扑类型和不同传输协议对网络性能的影
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(Differentiated   Services,DiffServ)[3]，以及可以为因特网提供流量





















    网络仿真是网络性能分析的重要手段之一，实际上，网络仿真的目的
不仅如此。 
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